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ABSTRACT
Background: Kettlebell (KB) and indian club swings (ICS) are used diversely for developing strength and power. It 
has been proposed that multiple swing techniques can be used interchangeably to elicit similar adaptations within 
performance training. 

Hypothesis/Purpose: It was hypothesized that there will be not be a difference in peak joint angles between types of 
swings. Furthermore, given the nature of the overhead kettlebell swing (OKS), it was hypothesized that the OKS will 
be associated with a greater cycle time and a greater vertical impulse compared to shoulder height swing (SKS) and 
ICS. The purpose of this study was to analyze the kinematics and kinetics of the SKS, OKS, and ICS. 

Study Design: Cross-sectional cohort 

Methods: Fifteen healthy subjects underwent 3D biomechanical analysis for assessment of kinematic and kinetic 
data. Subjects performed two trials of ten repetitions at full effort for each swing in a randomized order using either 
a standard set of 0.45 kg indian clubs or sex specific KB loads (Female = 12kg, Male = 20kg). Lower extremity sagittal 
plane kinematics and kinetics were analyzed for peak values during the down and up portions of the swing patterns. 
Statistical analyses were carried out utilizing one-way ANOVAs (p<.05) and effect size indices. 

Results: Cycle time for the OKS was 34% longer than the SKS and ICS (p<.001; ESISKS= 2.09, ESIICS=1.92). In general, 
ankle (SKS: 0.82±0.16; OKS: 0.90±0.21; ICS: 0.60±0.15 BW*BH) and hip joint moments (SKS: 2.34±0.68; OKS: 
2.32±0.53; ICS: 1.84±0.47 BW*BH) and joint powers, along with peak vertical ground reaction forces (vGRF) (SKS: 
0.98±0.14; OKS: 0.96±0.10; ICS: 0.86±0.11 BW/s), were higher in the SKS and OKS than the ICS (p<.001; ankle: 
ESISKS/OKS=0.43, ESISKS/ICS=1.42; hip: ESISKS/OKS=0.03, ESISKS/ICS=0.87; vGRF: ESISKS/OKS=1.80, ESISKS/ICS=0.20). There 
were no observed differences found in peak joint angles between the movements. 

Conclusion: Although these swings are kinematically similar, the differing kinetic demands of these exercises may 
be important in selecting the right training modality for specific strength and power training.

Level of Evidence: 2
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INTRODUCTION
Strength and power are essential for athletic perfor-
mance.1-6 Athletic tasks such as jumping require a 
high force production rate to enhance accomplish-
ments.7 Allen et al.8 observed that that increasing 
strength improved triple jump performance. Marian 
et al.9 concluded that eight weeks of power squat 
jump training increased maximal strength, vertical 
jump and sprint performance in recreational ath-
letes. As a result, implementing strength and power 
training to enhance athletic development is ideal to 
augment athletic capabilities.4

Traditional strength and power training involves a 
large amount of space and equipment, requiring 
budgets up to 60,000 dollars per year.6 Many train-
ing facilities, however, only have modest space and 
resources6,10 with the average high school strength 
and conditioning facility having an average of 9.1 
square feet per athlete.10 Furthermore, lower school 
enrollment has a direct correlation to budgetary con-
cerns.6 Alternative training approaches may opti-
mize space and financial limitations for strength and 
conditioning training.5,10,11 In response, performance 
specialists have focused on strength and power train-
ing requiring minimal equipment.12

In recent years, alternative training approaches to 
strength and power development have gained pop-
ularity; particularly the use of kettlebells (KB) and 
indian clubs.12 The design of the KB and indian club 
permits the center of mass to extend beyond the 
hand.3 As a result, this implement design is conducive 
for whole body ballistic movements; that are similar 
to the clean, snatch and jerk in traditional weightlift-
ing.3 KB swings have been shown to help facilitate 
gains in strength, power and endurance.2,3,5,11,13 Lake 
and Lauder2 examined the effects of six weeks of KB 
or jump squat training on strength and power devel-
opment. Both KB training and squat jump training 
were found to provide an increase of 9.8% and 19.8% 
in strength and power respectively, with no statis-
tically significant differences between cohorts.2 In 
another study by Manocchia and colleagues3 inves-
tigating the transferability of KB training to other 
weightlifting exercises, a 10-week KB training cycle 
was shown to improve bench press by 14.2 kg and 
clean and jerk performance by 4.2 kg. These studies 
suggest the utility and transferability of KB training 

for the development of strength and power as com-
pared to other more traditional methods.2,4,14

A common KB exercise is the shoulder height swing 
(SKS) (Figure 1: A, B).1,2,14-16 Previous authors 14,15,17 

have investigated the kinematics and kinetics of 
the SKS. Kim et al.17 observed that beginners dem-
onstrated greater range of motion in the shoulders 
and different angular joint velocities compared to 
KB experts. McGill et al.14 concluded that the SKS 
exhibited loads to the lumbar spine that are in the 
opposite direction compared to the traditional dead-
lift. From the basic foundational principles of the 
SKS technique, the exercise can transform into vari-
ous progressions. Two swing progressions that, to 
the authors’ knowledge, have not been investigated 
within the literature are the overhead KB swing 
(OKS)18 and the indian club swing (ICS).19 The OKS 
is a KB swing with the KB momentum ceasing at full 
shoulder flexion, and elbow extension (Figure 1 C, 
D).18 The ICS consists of two lightweight clubs, one 
held in each hand, positioned with the upper extrem-
ities in 90 degrees of shoulder abduction and elbow 
flexion, followed by upper limb horizontal adduc-
tion while initiating a hip hinge pattern (Figure 1: E, 
F).19 Previous research has assessed the transferabil-
ity of KBS and ICS for the development of strength 
and power;20 however, there is little information in 
the literature regarding the different mechanical 
demands between the SKS, OKS and ICS. 

In order to develop a better understanding of the dif-
ferent KB and IC training, this study examined the 
varying kinematic and kinetic demands of the differ-
ent KB and IC swings. The purpose of this study was 
to analyze the kinematics and kinetics of the SKS, 
OKS, and ICS. Due to the parameters of the swings, 
it was hypothesized that no differences in peak joint 
kinematics would be found, (angles and velocities) 
which would suggest the swings are functionally 
similar. Furthermore, given the nature of the OKS, 
we hypothesize the OKS will be associated with a 
greater cycle time and a greater vertical impulse 
compared to SKS and ICS. 

METHODS
To describe the mechanical demands of the SKS, 
OKS and ICS, 3D motion capture during a random-
ized exercise allocation was utilized.
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Subjects
Fifteen healthy recreational athletes, consisting of 
nine males and six females (n=15; age, 26.7 ± 4.3 
years; height, 1.76 ± 0.09 m; mass, 77.6 ± 13.5 kg) 
volunteered for this study. A convenience sample 
was employed to recruit subjects from the local uni-
versity community. Inclusion criteria included that 
subjects reported no pain during the exercises, were 
free from injury in the prior six months and had 
at least six months of past experience with KB or 
indian club training. Exclusion criteria consisted of 
participants reporting pain currently or in the prior 
three months, an injury in the prior six months 
that limited participation in athletic activities, any 
surgery in the last 12 months, and those who had 
not received past KB or indian club instruction. All 
subjects were informed of the risks and benefits of 
the testing and written consent was obtained. The 
Duke University Health System Institutional Review 
Board approved this study. All data were collected 
and analyzed at the Michael W. Krzyzewski Human 
Performance Laboratory.

Kettlebell swing analysis 
Participants were asked to wear spandex shorts and 
shirt and were given 10 minutes for instruction and 

warm-up prior to data collection. Participants were 
fitted with a modified Helen-Hayes marker set with 
a total of 48 retro-reflective markers placed on vari-
ous anatomic landmarks (Figure 2). Three-dimen-
sional marker coordinate data were captured using 
an eight camera motion capture system sampling at 
120 Hz (Motion Analysis Corporation; Santa Rosa, 
CA), while embedded force plates (AMTI, Water-
town, MA) sampling at 1200 Hz were used to collect 
tri-axial ground reaction forces. The retro-reflec-
tive markers were placed by the same investigator 
for each participant to limit interrater variability 
between data collections. 

Before each movement, a single test administrator 
demonstrated each swing exercise and gave stan-
dardized minimal verbal cues. For all exercises, 
universal instruction consisted of instructing the 
patient to give full effort. SKS directions entailed 
swinging the KB to shoulder height. OKS directions 
were swinging the KB to the full overhead posi-
tion, and ICS coaching focused on pulling the clubs 
behind the body.18, 19 Full overhead position during 
the OKS was self determined by each subject due to 
each subjects past KB experience. The ICS consisted 
of the athlete forcefully adducting the shoulders and 

Figure 1. Visual representation of the shoulder height kettlebell swing, (SKS: A, B) overhead kettlebell swing, (OKS: C, D) and indian 
club swing (ICS: E, F) during the down and up phases, respectively.
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extending the elbows bilaterally, while concurrently 
initiating hip flexion and slight knee flexion. At this 
bottom position, the spine was held in neutral. The 
swing was reversed with the initiation of hip exten-
sion and bilateral shoulder abduction. The swing 
was completed when the indian clubs were back to 
the original 90 degrees of shoulder abduction and the 
hips were slightly flexed. After each exercise trial, a 
volitionally determined rest break was given to each 
patient to minimize fatigue and preserve external 
validity to further mimic a training or rehabilitation 
setting. The medial instep of each foot was aligned 
vertically to the axilla to standardize stance width.18 
Subjects performed two trials of 10 repetitions, at full 
effort for each swing type. To account for variations in 
trial initiation and completion, only the middle eight 
swings were used for analysis. Each subject used a 
standard set of 0.45 kg indian clubs and sex specific 
KB’s (Female = 12 kg, Male = 20 kg). The sex spe-
cific KB masses were originally described by Pavel 
Tsatsouline in the Kettlebell Strong First Certifica-
tion. Data were collected while subjects performed 
swing patterns with each foot on a separate force 
plate. Lower extremity sagittal plane kinematics and 

kinetics were analyzed during the down and up por-
tion of the swing patterns.

Data Analysis 
Coordinate data were filtered using a fourth-order 
low-pass Butterworth filter at 7Hz, and the ground 
reaction force data were filtered at 100Hz. Kinematic 
and kinetic data were calculated using Visual 3D 
(C-Motion, Bethesda, Maryland, USA). Joint angles 
were calculated as Cardan angles between segments 
with an order of sagittal plane, followed by frontal 
plane, and then transverse plane. Inverse dynam-
ics were used to calculate joint moments, expressed 
as internal moments and normalized to mass and 
height. Ground reaction forces were normalized to 
and expressed as a percentage of body mass. The 
total cycle time for each swing was calculated from 
the peak of the vertical displacement of the motion 
to the subsequent vertical peak and averaged across 
swing type. To account for individual differences in 
timing of the swing cycle, each swing was normal-
ized to the cycle time for analysis. Each variable of 
interest was extracted from these individual swings 
and averaged across swings and trials. Data were 
averaged between right and left limbs to account for 
slight variations in technique across participants. 
The six kinematic variables of interest included 
peak hip flexion, peak knee flexion, peak dorsiflex-
ion, as well as the peak joint angular velocities at the 
hip, knee, and ankle (Table 1). The kinetic variables 
of interest included peak hip extension moment, 
peak knee extension moment, peak plantarflex-
ion moment, peak hip extension power, peak knee 
extension power, peak ankle plantarflexion power, 
the peak vertical ground reaction force (vGRF), and 
vertical impulse before and after peak vGRF (Table 
2). These dependent variables were calculated and 
extracted using custom software developed in Mat-
lab R2010a (MathWorks Inc., Natick, MA). 

Statistical Analysis 
Statistical analyses were carried out using a series 
of one-way repeated-measures ANOVAs to assess dif-
ferences between the SKS, OKS, and ICS. To account 
for increased Type I error from multiple compari-
sons, a conservative alpha was used (α= .01). A 
Bonferroni adjustment considering the 15 total com-
parisons would result in a p< .003, which would 

Figure 2. Biomechanical Dynamic Marker Set
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increase the probability of a Type II error. Tukey’s 
HSD post-hoc analysis was used to identify signifi-
cant pairwise comparisons. Effect size indices (ESIs) 
were calculated in order to understand the clinical 
relevance that was not due to sample size. Statistical 
analyses were completed using SPSS 21 (SPSS Inc, 
IBM, Chicago, Illinois).

RESULTS
No significant differences were observed for peak 
ankle or knee angles across swing types. While no 
significant difference was observed in peak hip flex-
ion angles, there was a small effect between SKS 
and ICS (ESI=0.35) and OKS and ICS (ESI=0.35). A 
small effect was exhibited in peak ankle plantarflex-
ion velocity during the SKS compared to the OKS 
(ESI=0.55), although this was not statistically sig-
nificant. However, peak plantarflexion SKS velocity 
was greater than the ICS (p= .005; ESI=0.75). Knee 
extension velocity was greater for the SKS compared 
to OKS (p=.003; ESI=1.11) and OKS related to ICS 
(p=.003; ESI=0.88). No differences were found 
between swing types for hip extension velocity; nev-
ertheless there was a moderate effect between SKS 
and OKS (ESI=0.52) and OKS and ICS (ESI=0.69). 
Cycle time for the SKS was significantly shorter than 
the OKS (p<.001: ESI=2.09), while equal to the ICS 

(ESI=0.05). The OKS cycle time was also greater 
than the ICS (p<.001; ESI=1.92) (Table 1). 

The vertical impulse before the peak vGRF, during 
the down portion of the swing, was smaller in the 
SKS compared to the OKS (p<.001; ESI=1.80), which 
was greater than the ICS (p<.001; ESI=1.23). The 
SKS and ICS vertical impulse prior to the peak vGRF 
were comparable (ESI=0.20). The vertical impulse 
after peak vGRF was less in the SKS in relation to 
the OKS (p<.001; ESI=1.14). The ICS displayed the 
least impulse after peak vGRF (p< .001; ESISKS=2.00; 
ESIOKS=3.00). Unsurprisingly, the peak vGRF was 
greater in both the SKS and OKS (ESI=.17) when com-
pared to the ICS (p< .001; ESISKS=0.96; ESIOKS=0.95). 
Peak ankle plantarflexion moments were similar 
between the SKS and OKS; but displayed a moderate 
effect (ESI=0.43). The SKS and OKS were both sig-
nificantly greater than the ICS (p< .001; ESISKS=1.42; 
ESIOKS=1.67). No significant differences were dis-
played in knee extension moment. Peak hip exten-
sion moment was similar between the SKS and OKS 
(ESI=0.03), which were both larger than the ICS 
(p< .001; ESISKS=0.87; ESIOKS=0.96). Similarly, peak 
ankle plantarflexion power was greater in the SKS 
and OKS (ESI=0.15) compared to the ICS (p= .001; 
ESISKS=2.82; ESIOKS=2.32). No significant difference 

Table 1. Mean ± standard deviation, ANOVA and effect size index results for cycle time 
and kinematic variables of interest for each condition. 

Variable

Shoulder
height
kettlebell 
swing (SKS) 

Overhead 
kettlebell 
swing
(OKS)

Indian club 
swing (ICS) p-value ESISKS/OKS ESISKS/ICS ESIOKS/ICS 

Peak ankle 
dorsiflexion 
(deg)

11.3 ± 6.4 10.5 ± 6.5 9.7 ± 6.3 .385 0.12 0.25 0.13 

Peak knee 
flexion (deg) 60.8 ± 16.4 61.8 ± 16.2 62.2 ± 19.8 .787 0.06 0.08 0.02 

Peak hip 
flexion (deg) 69.8 ± 9.3 69.7 ± 10.4 73.7 ± 12.8 .081 0.01 0.35 0.34 

Peak ankle 
plantarflexion
velocity (deg/s) 

89.4 ± 32.8 * 72.2 ± 29.7 * 64.3 ± 33.9 * .005 0.55 0.75 0.25 

Peak knee 
extension 
velocity (deg/s) 

257.3 ± 41.4 † 207.1 ± 49.0 252.1 ± 53.2 † .003 1.11 0.11 0.88 

Peak hip 
extension 
velocity (deg/s) 

303.4 ± 66.2 270.5 ± 60.3 315.7 ± 70.1 .068 0.52 0.18 0.69 

Cycle Time (s) 1.45 ± 0.16 † 1.92 ± 0.29 1.44 ± 0.21† < .001 2.09 0.05 1.92 
Notes. p < .05 considered significant.  
† significantly different than OKS 
* all swings significantly different
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was evident in peak knee extension power across 
the three swing types; however there was a moder-
ate effect between the SKS and OKS (ESI=0.60) and 
SKS and ICS (ESI=0.35). Lastly, peak hip extension 
power was greater in the SKS and OKS (ESI=0.09) 
when compared to the ICS (p< .001; ESISKS=0.94; 
ESIOKS=1.12)(Table 2). 

DISCUSSION
Strength and power is essential for athletic perfor-
mance.1,3-5,12 Developing strength and power through 
training methods that use minimal equipment is 
beneficial for space and budgetary demands.5,10,11 KB 
and indian club training are alternative methods in 
which to develop strength and power.12,19 As a result, 

understanding the different mechanical demands of 
varying KB and indian club exercises is necessary to 
select the proper training modality for desired adap-
tations.14, 20 The purpose of this study was to analyze 
the mechanical demands imposed by SKS, OKS, and 
ICS. In support of the hypothesis, there were no dif-
ferences in peak ankle or knee joint angles or hip 
extension velocity for the SKS, OKS or ICS. However, 
peak plantarflexion velocity was greater in the SKS 
compared to the OKS, which was greater than the 
ICS. The SKS had a superior knee extension veloc-
ity compared to the OKS, while the ICS had a simi-
lar knee extension velocity in relation to the SKS. 
The SKS displayed a decreased cycle time than the 
OKS, which was larger than the ICS. Contrary to the 

Table 2. Mean ± standard deviation, ANOVA and effect size index results for kinetic 
variables of interest for each condition.

Variable

Shoulder
height

kettlebell 
swing
(SKS)

Overhead 
kettlebell 

swing (OKS) 

Indian club 
swing (ICS) p-value ESISKS/OKS ESISKS/ICS ESIOKS/ICS 

Vertical 
Impulse prior 
to peak vGRF 
(BW*s)

0.43 ±
0.07 ¥ 0.61 ± 0.13 ¥ 0.45 ± 0.13 < .001 1.80 0.2 1.23 

Vertical 
Impulse after 
peak vGRF 
(BW*s)

0.45 ±
0.09 * 0.57 ± 0.12 * 0.30 ± 0.06 * < .001 1.14 2.00 3.00 

Peak vertical 
ground reaction 
force (BW) 

0.98 ±
0.14 ¥ 0.96 ± 0.10 ¥ 0.86 ± 0.11 < .001 0.17 0.96 0.95 

Peak ankle 
plantarflexion
moment
(BW*BH)

0.82 ±
0.16 ¥ 0.90 ± 0.21 ¥ 0.60 ± 0.15 < .001 0.43 1.42 1.67 

Peak knee 
extension 
moment 
(BW*BH)

0.50 ± 
0.36 0.47 ± 0.31 0.50 ± 0.37 .812 0.09 0.00 0.09 

Peak hip 
extension 
moment
(BW*BH)

2.34 ±
0.68 ¥ 2.32 ± 0.53 ¥ 1.84 ± 0.47 < .001 0.03 0.87 0.96 

Peak ankle 
plantarflexion
power 
(BW*BH)

0.71 ±
0.24 ¥ 0.67 ± 0.28 ¥ 0.23 ± 0.10 < .001 0.15 2.82 2.32 

Peak knee 
extension power 
(BW*BH)

1.36 ± 
0.83 0.98 ± 0.44 1.09 ± 0.70 .052 0.60 0.35 0.19 

Peak hip 
extension 
power 
(BW*BH)

5.22 ±
2.18 ¥ 5.40 ± 1.92 ¥ 3.55 ± 1.39 < .001 0.09 0.94 1.12 

Notes. p < .05 considered significant. BW = Body Weight, BH = Body Height 
¥ significantly different than ICS; * all swings significantly different  
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hypothesis, the SKS and ICS displayed a bigger ver-
tical impulse prior to peak vGRF in contrast to the 
OKS. However, in support of the hypothesis, the SKS 
and ICS had a decreased vertical impulse after peak 
vGRF in relation to OKS.

Consistent with the hypothesis, there were no signif-
icant differences in peak joint angles between any 
of the various swing types. This suggests the swings 
are mechanically similar and, given the similarities 
in the lowest positions, move through a comparable 
lower extremity range of motion. While not statisti-
cally significant, when variance was normalized, a 
moderate difference was observed in peak hip flex-
ion between the KB swings (SKS and OKS) and ICS. 
While there are no studies to the authors’ knowledge 
investigating ICS, the greater peak hip flexion may 
be due the specific techniques employed for the 
SKS, OKS and ICS.16,18,19 As previously described, the 
KB used in the SKS and OKS must pass between the 
knees to the bottom position.16 This is in contrast to 
the ICS, in which the indian clubs project in a lateral 
downward path.19 From this trajectory, the hips may 
require increased range of motion, in order to allow 
the indian clubs to effectively pass the without strik-
ing the body, compared to the KB swings. The SKS 
displayed similar peak plantarflexion velocity com-
pared to the OKS, which were both greater than the 
ICS. The SKS was associated with greater peak knee 
extension velocity than the OKS, which had a lesser 
peak knee extension velocity in comparison to the 
ICS. The SKS and ICS had similar peak knee exten-
sion velocities. All three-swing variations displayed 
similar peak hip extension velocity. Future research 
is necessary in order to understand how different 
techniques employed by the KB and indian clubs 
can affect kinematics at both the trunk and upper 
extremity.

Supporting the hypothesis, the SKS presented with a 
34% lesser cycle time compared to the OKS, which 
was greater than the ICS. While no studies to the 
authors’ knowledge have examined the OKS, two 
previous studies14,20 have investigated the mechani-
cal workload of a similar exercise, the KB snatch. 
The KB snatch is a unilateral KB swing, terminat-
ing in full shoulder flexion and elbow extension.13,20 
While both the OKS and KB snatch end in an over-
head position, the KB snatch utilizes a single hand 

swing in comparison to the OKS two handed swing. 
Furthermore, the KB snatch integrates a more ver-
tical trajectory to reach overhead, compared to the 
more curvilinear arc of the OKS.18,19 Lake and col-
leagues20 discerned that the KB snatch had greater 
vertical center of mass displacement (22 cm vs. 18 
cm) compared to SKS. The bilateral OKS terminal 
position is similar to the unilateral KB snatch end 
point.18 With each swing beginning with a similar 
starting point, the OKS ending overhead caused a 
greater cycle time compared to the SKS and ICS.13-15,18 
While this study did not investigate upper extrem-
ity and spine kinematics and kinetics during the 
OKS swing, future studies are needed to understand 
the role these body parts play due to the overhead 
requirements elicited during this KB swing pattern.

Unsurprisingly, the SKS exhibited less vertical 
impulse during the propulsion (up) phase when 
compared to the OKS, which was larger than and 
ICS, while the SKS and ICS displayed similar vertical 
impulse during the propulsion phase. Furthermore, 
the vertical impulse during the braking (down) 
phase of the SKS was less in relation to the OKS, 
while larger in contrast to the ICS. This is consis-
tent with previous work14, 20 and may be attributed 
to the larger amount of additional mass associated 
with the kettlebells as compared to the indian clubs. 
In order to progress back to the standard KB swing 
bottom position; a decreased downward vertical 
displacement, and thus time, is required for the 
SKS and ICS when compared to the OKS.14, 20 Previ-
ous authors21-23 have discussed the importance of 
impulse in regards to power production. Knudson22 
has proposed that impulse establishes the degree 
and velocity of motion, and thus power is a non-
optimal factor. Schilling et al.21 demonstrated that an 
increase in impulse resulted in greater velocities and 
force within squatting. As a result, for a fixed mass, a 
larger force or a longer time period for a given force 
will result in greater velocity.21 As a result, the vGRF 
is being absorbed over a shorter cycle time during 
the SKS or ICS in order to bring the KB or indian 
clubs back to bottom position.14,18,20,24,25 This data 
suggests that while the SKS and OKS generate simi-
lar peak loads, the decreased SKS impulse created 
may be due to the shorter cycle time. The decreased 
cycle time observed in the SKS is associated with a 
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smaller amount of time under tension, which may 
elicit lower internal joint and tissue loads than 
OKS during the swing-braking (down) phase, while 
simultaneously generating similar peak loads as the 
OKS.26 The peak vGRF was similar between the SKS 
and OKS; which were both greater than ICS (Table 
1). These findings support previous work of Lake 
and colleagues,20 in which the KB snatch and the SKS 
displayed similar vertical propulsion mean force val-
ues of 271.89 N and 291.37 N respectively. The OKS 
requires greater overhead mobility in order to pro-
ceed to terminal position,18 while the SKS and ICS 
proceed only to shoulder height.2,19 The similar peak 
vGRF observed between the SKS and OKS, suggests 
these swings require similar lower extremity force 
outputs to reach overhead and shoulder heights.20 

The SKS and OKS exhibited greater peak ankle 
plantarflexion moments and peak hip extension 
moments compared to the ICS. Similarly, the two KB 
swings (SKS and OKS) were associated with greater 
peak ankle plantarflexion and peak hip extension 
power production compared to the ICS. These find-
ings are similar to those from Lake and Laudner’s 
study,20 in which different KB swing types had com-
parable power outputs. Since all three swings dis-
played similar lower extremity joint excursion and 
hip extension velocities, the main component dis-
crepancy between the KB swings and ICS is due to 
the force needed to propel the dissimilar weighted 
instruments, as displayed with the SKS and OKS 
demonstrating greater peak vertical vGRF com-
pared to the ICS. The indian clubs utilized within 
this study had a mass of 0.45 kg. This is in contrast 
to the 12 and 20 kg sex specific KB’s employed for 
the SKS and OKS respectively. Unsurprisingly, these 
mass differentials required subjects to utilize more 
force during the SKS and OKS, and thus more power 
from the hip and plantarflexors compared to the ICS. 
Future research is necessary in order to understand 
how different techniques employed by the KB and 
indian clubs can affect power and force production.

Limitations
As with any investigation, there are limitations. 
The primary flaws within this study are due to the 
pre-determined sex specific KB’s. Different subjects 
had varying strength and force production capacity, 

beyond sex specificity. As a result, having standard-
ized KB’s could create different mechanical outputs, 
depending on the strength and power abilities of 
each individual. Furthermore, the subjects in the 
study had dissimilar KB and indian club swinging 
experience. Additional investigation is necessary in 
order to understand the effect past KB and indian 
club training experience has on the proficiency of 
mechanical outputs. 

CONCLUSION
In conclusion, while the SKS, OKS and ICS had over-
all similar mechanical characteristics; there were spe-
cific differences within each exercise. Specifically, the 
SKS exhibited a shorter cycle time and less downward 
and upwards-vertical impulse compared to the OKS. 
Furthermore, the SKS and OKS displayed greater 
peak moments and power from ankle plantarflexion 
and hip extension and greater vGRF compared to the 
ICS. This is the first study to compare kinematics and 
kinetics of the standard shoulder height kettlebell 
swing to the overhead kettlebell swing and the indian 
club swing. Understanding the different mechani-
cal demands of the SKS, OKS, and ICS can facilitate 
selecting an appropriate exercise for the desired 
strength and power training adaptation.  
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